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Emdmlph\Z GI b ^j D \hijhkm h dhwnnbpb_gl_ wfZgbjh\Zgby kljhbl_evguo fZl_jbZeh\ Ij_ijbgl
BN<W −29. − Ijhl\bgh  ±  k  lZ[e [b[ebh]j 
         K p_evx \uy\e_gby b hp_gdb jZ^hgh\u^_e_gby jZaebqguo ]jmii kljhbl_evguo fZl_jbZeh\ hij_^_-
e_gu ]ZffZki_dljhf_ljbq_kdbf f_lh^hf dhwnnbpb_glu wfZgbjh\Zgby
226
5D >_eZ_lky \u\h^ h[ h[yaZ-
l_evghf dhgljhe_ jZ^hgZ hkh[_ggh \ kljhbl_evguo fZl_jbZeZo kh^_j`Zsbo ijhfure_ggu_ hloh^u
aheu reZdb
Abstract
Lukutsova N.P. et al. On the Emanation Coefficient of Construction Materials: IHEP Preprint 2000-29. –Prot-
vino, 2000. –  p. 5,  table 1,  refs.: 9.
        To estimate radon gas emission from various kinds of construction materials the 226Ra emanation coeffi-
cients were measured by the gamma-spectrometry method. It has been concluded that radon gas emission check-
up is a compulsory procedure, expecially for the construction materials containing the industrial waste (ashes,
stags).
                 =hkm^Zjkl\_gguc gZmqguc p_glj
Jhkkbckdhc N_^_jZpbb
Bgklblml nbabdb \ukhdbo wg_j]bc, 2000
1
<gmlj_gg__ h[emq_gb_ ex^_c gZoh^ysboky \ ihf_s_gbyo h[mkeh\e_gh ijbkmlkl\b_f \
\ha^mo_ ihf_s_gby jZ^hgZ b ^hq_jgbo ijh^mdlh\ _]h jZkiZ^Z <deZ^ jZ^hgZ \ h[emq_-
gb_ g_\_ebd b ijb jZ^bhZdlb\ghf jZ\gh\_kbb f_`^m jZ^hghf b ^hq_jgbfb ijh^mdlZfb _]h
jZkiZ^Z hg g_ ij_\urZ_l % Ihwlhfm ijb hp_gdZo ^hau \gmlj_gg_]h h[emq_gby bkihevamxl
wd\b\Ze_glgmx jZ\gh\_kgmx h[t_fgmx Zdlb\ghklv jZ^hgZ >@
C = 0.1046.CRaA + 0.5161.CRaB + 0.3793.CRaC,
]^_ CRaA, CRaB, CRaC ± h[t_fgu_ Zdlb\ghklb ihehgby k\bgpZ b \bkfmlZ khhl\_lkl-
\_ggh
<_ebqbgZ ihlhdZ jZ^hgZ k _^bgbpu ih\_joghklb kljhbl_evghc dhgkljmdpbb aZ\bkbl hl
fgh]bo nZdlhjh\ dhwnnbpb_glZ wfZgbjh\Zgby ± DWF b m^_evghc Zdlb\ghklb jZ^by ± ARa,
]_hf_ljbb dhgkljmdpbb khklhygby __ ih\_joghklb b ^j >ey kl_gu i_j_djulby lhesbghc d,
ba]hlh\e_gghc ba h^ghjh^gh]h fZl_jbZeZ iehlghklvx ρ0 iehlghklv ihlhdZ jZ^hgZ jZ\gZ
Q = ARa.KWF.ρ0.λ0.d.th(β) / β,





± ^ebgZ ^bnnmabb jZ^hgZ \ ihjbklhf fZl_jbZe_
λ0 – ihklhyggZy jZkiZ^Z jZ^hgZ
< kemqZ_ _keb ^ebgZ ^bnnmabb [hevr_ beb jZ\gZ lhesbg_ kl_gu β
 
<  agZq_gb_ dh-
wnnbpb_glZ th(β)/β \ nhjfme_ ^ey kdhjhklb ihlhdZ [ebadh d _^bgbp_ iehlghklv ihlhdZ jZ^hgZ
ijb wlhf ^hklb]Z_l fZdkbfZevgh]h agZq_gby >ey jZ^hgZ ^ebgZ ^bnnmabb \ kljhbl_evguo
dhgkljmdpbyo khklZ\ey_l hdheh  kf >@ >ey kl_g b i_j_djulbc lhesbghc hl  ^h  kf agZ-
q_gby th(β)/β e_`Zl \ ^bZiZahg_ hl  ^h  < wlhf kemqZ_ ijb ijhqbo jZ\guo mkeh\byo
hkgh\gufb iZjZf_ljZfb kljhbl_evgh]h fZl_jbZeZ hij_^_eyxsbfb iehlghklv ihlhdZ jZ^hgZ b
_]h h[t_fgmx Zdlb\ghklv \ \ha^mo_ ihf_s_gby y\eyxlky m^_evgZy Zdlb\ghklv :Ra jZ^by b
dhwnnbpb_gl wfZgbjh\Zgby KWF.
< gZklhys__ \j_fy bamq_gb_ wfZgbjmxs_c kihkh[ghklb kljhbl_evguo fZl_jbZeh\ \ gZ-
r_c kljZg_ ^Z b aZ jm[_`hf aZ bkdexq_gb_f g_kdhevdbo \b^h\ kljhbl_evguo fZl_jbZeh\ hk-
gh\Zgh gZ _^bgbqguo baf_j_gbyo dhlhjuo y\gh g_^hklZlhqgh
Ihwlhfm k p_evx \uy\e_gby b hp_gdb jZ^hgh\u^_e_gby jZaebqguo ]jmii kljhbl_evguo
fZl_jbZeh\ [ueZ ihklZ\e_gZ aZ^ZqZ hij_^_e_gby dhwnnbpb_glh\ wfZgbjh\Zgby jZ^by f_-







Hl[hj b ih^]hlh\dm ijh[ ijh\h^beb \ khhl\_lkl\bb k =HKL  >ey kuimqbo fZ-
l_jbZeh\ ijh[m ihemq_ggmx iml_f i_j_f_rb\Zgby b d\Zjlh\Zgby g_ f_g__  lhq_qguo ijh[
hl[bjZeb ba dhgljhevguo lhq_d rlZ[_e_c ih i_jbf_ljZf ]hjbahglZevguo k_q_gbc k bgl_j\Z-
ehf g_ [he__  f gZ dZjlZo gZfu\Z ± \ maeZo ijyfhm]hevghc k_ldb o f
2
 Ijh[m k jZaf_-
jZfb njZdpbc [he__  ff baf_evqZeb ^h jZaf_jh\ f_g__  ff
Ba ]hlh\uo kljhbl_evguo ba^_ebc dbjibq [_lhggu_ ieblu b [ehdb hl[bjZeb ijh[m
fZkkhc hl  ^h  d] Ijh[m baf_evqZeb ijhk_b\Zeb q_j_a dhgljhevgh_ kblh k djm]eufb hl-
\_jklbyfb ^bZf_ljhf  ff b \ukmrb\Zeb ^h ihklhygghc fZkku H[t_f ijh[ \ ]_hf_ljbb khkm-
^Z FZjbg_eeb khklZ\eye  kf
3
 FZkkZ ijh[ hij_^_eyeZkv \a\_rb\Zgb_f gZ we_dljhgguo \_-
kZo k lhqghklvx   ] < khhl\_lkl\bb k \u[jZgghc f_lh^bdhc baf_j_gby dhwnnbpb_glZ wfZgb-
jh\Zgby >@ ijh[u \ dhlhjuo kh^_j`Zgb_
226Ra gZoh^behkv gZ mjh\g_ nhgZ ki_dljhf_ljZ ]_j-
f_lbqgh mdmihjb\Zebkv b \u^_j`b\Zebkv \ l_q_gb_  kmlhd k p_evx ^hklb`_gby jZ\gh\_kby
226Ra k ^hq_jgbfb ijh^mdlZfb jZkiZ^Z.
	
	
Baf_j_gby ijh\h^bebkv gZ ]ZffZki_dljhf_ljbq_kdhf dhfie_dk_ >@ ih f_lh^bd_ >@
< jZ[hl_ bkihevah\Zeky ]ZffZki_dljhf_lj k ihemijh\h^gbdh\uf ^_l_dlhjhf lbiZ >=>D \
klZevghc aZsbl_ Kh[kl\_gguc nhg ^_l_dlhjZ \ ^bZiZahg_ wg_j]bc  ±  dw< khklZ\ey_l
 k-1 Wg_j]_lbq_kdh_ jZaj_r_gb_ ki_dljhf_ljZ ±  dw< ijb ? = 1.332 Fw< 60Kh Ijh-
]jZffgh_ h[_ki_q_gb_ dhfie_dkZ iha\hey_l \u^_eylv ]ZffZebgbb \ ZiiZjZlmjghf ki_dlj_
ijhba\h^blv bo b^_glbnbdZpbx jZkq_l m^_evguo Zdlb\ghkl_c ijh[ hij_^_e_gb_ ih]j_rgh-
kl_c >@
=jZ^mbjh\dZ ki_dljhf_ljZ ih wg_j]bb \uiheg_gZ k ihfhsvx klZg^Zjlgh]h gZ[hjZ h[-
jZaph\uo ]ZffZbklhqgbdh\ HK=B Z wnn_dlb\ghklv j_]bkljZpbb ]ZffZd\Zglh\ k wg_j]byfb
186 dw< 226Ra), 583 dw< 208Tl), 609 dw< 214Bi b  dw< 40D hij_^_e_gZ k ihfhsvx h[jZaph-
\uo bklhqgbdh\ ki_pbZevgh]h gZagZq_gby HBKG jZaebqghc iehlghklb \ ]_hf_ljbb khkm^Z
FZjbg_eeb kh^_j`Zsbo 226Ra, 232Th (c ^hq_jgbfb ijh^mdlZfb jZkiZ^Z b 40D Wlh iha\hebeh
dhjj_dlgh mq_klv aZ\bkbfhklv wnn_dlb\ghklb j_]bkljZpbb ki_dljhf_ljZ hl iehlghklb \_s_kl-
\Z ijh[u Ih]j_rghklv Zll_klh\Zgguo HBKG khklZ\ey_l  ih jZ^b_\hfm b lhjb_\hfm jy^Zf
b  ih dZebx
Ihkdhevdm Zdlb\ghklv
226Ra hij_^_eyeZkv ih ebgbb  dw< lh g_h[oh^bfh [ueh
mq_klv \deZ^ \ ZiiZjZlmjguc ki_dlj hl 235U ebgby  dw< Kh]eZkgh >@ wlhl \deZ^ fh`gh
mq_klv k ihfhsvx ihijZ\hqgh]h dhwnnbpb_glZ R     Ijb wlhf bklbggZy Zdlb\-
ghklv
226Ra (:Ra hij_^_ey_lky dZd




226Ra b 235U hij_^_ey_fZy ih ebgbb  dw<







>ZggZy f_lh^bdZ hij_^_e_gby dhwnnbpb_glZ wfZgbjh\Zgby ijb fZeuo dhgp_gljZpbyo
226Ra \ \_s_kl\_ ijh[u b dhwnnbpb_glZo wfZgbjh\Zgby DWF   ^Z_l agZqbl_evgu_ ih]j_r-
ghklb L_f g_ f_g__, ^ey p_e_c gZklhys_c jZ[hlu __ ijbf_g_gb_ \iheg_ hijZ\^Zggh
3

J_amevlZlu baf_j_gbc jZkq_lguo \_ebqbg b bo ih]j_rghkl_c ij_^klZ\e_gu \ k\h^ghc
lZ[ebp_.














1 G_nl_]jmgl gZ d\Zjp_\hf i_kd_ 18±8 0.11±0.06 2.0
2 Dbjibq fZ]g_abZevguc 18±8 0.14±0.07 2.5
3 I_khd d\Zjp_\uc 8±1 0.37±0.08 3.0
4 ;ZaZevl 14±6 0.24±0.13 3.4
5 JZkl\hj k ihebwlbe_ghf 16±3 0.25±0.08 4.0
6 ReZd hl\Zevguc ihjbkluc 18±4 0.23±0.07 4.1
7 Dbjibq d_jZfbq_kdbc 49±18 0.10±0.05 5.0
8 IebldZ d_jZfbq_kdZy ]eZamjh\ZggZy 80±10 0.07±0.01 5.6
9 ;_lhg ly`_euc 21±4 0.28±0.08 5.9
10 :j[hebl 29±13 0,28±0.09 8,1
11 ReZd hl\Zevguc iehlguc 36±11 0.24±0.10 8.6
12 Lj_i_e 35±8 0.25±0.08 8.8
13 S_[_gv ]jZgblguc 51±7 0.18±0.04 9.2
14 P_f_glguc dZf_gv 31±13 0.31±0.17 9.6
15 D_jZfablh\uc ]jZ\bc 55±26 0.19±0.10 10.5
16 Dbjibq rZfhlguc 120±12 0.10±0.02 12.0
17 D_jZfablh[_lhg 40±7 0.34±0.09 13.6
18 HljZ[hlZggZy nhjfh\hqgZy kf_kv 31±9 0.50±0.21 15.5
19 F_edha_jgbkluc [_lhg gZ hljZ[hlZg-
ghc nhjfh\hqghc kf_kb
27±8 0.60±0.24 16.2
20 I_jeblh[_lhg 29±5 0.63±0.17 18.3
21 =Zah[_lhg 37±8 0.51±0.19 18.9
22 Aheh[_lhg 59±18 0.36±0.15 21.2
23 ReZd we_dljhl_jfhnhknhjguc ]jZgm-
ebjh\Zgguc
230±30 0.10±0.02 23.0
24 AheZ 155±31 0.25±0.07 38.9
:gZebabjmy ^Zggu_ lZ[ebpu fh`gh \k_ bkke_^m_fu_ fZl_jbZeu jZa^_eblv mkeh\gh gZ
^\_ ]jmiiu h^gZ ± fZl_jbZeu h[jZah\Z\rb_ky \ j_amevlZl_ jZkieZ\e_gby k ihke_^mxsbf [u-
kljuf beb f_^e_gguf hoeZ`^_gb_f ^jm]Zy ± fZl_jbZeu ihemq_ggu_ ijb l_fi_jZlmjZo g_
ij_\urZxsbo 
hK
Ba\_klgh qlh fbg_jZeu a_fghc dhju h[jZah\Z\rb_ky k ih]ehs_gb_f [hevrh]h dhebq_-
kl\Z l_ieZ ihiZ^Zy \ ahgm \u\_ljb\Zgby hk\h[h`^Zxl qZklv wg_j]bb Z khhl\_lkl\mxsb_ bf
we_f_glu ]jmiibjmxlky \ f_g__ wg_j]h_fdb_ kh_^bg_gby Ijb wlhf fgh]b_ ba h[jZah\Z\rboky
fbg_jZeh\ \hagbdZy \ dheehb^gh^bki_jkghf khklhygbb >@ oZjZdl_jbamxlky agZqbl_evghc
wg_j]b_c kihkh[kl\mxs_c bo djbklZeebaZpbb. K nbabdhobfbq_kdhc lhqdb aj_gby ]ebgu y\-
eyxlky Zdlb\gufb \_s_kl\Zfb >@ Ih\_^_gb_ ]ebg ijb gZ]j_\Zgbb k\yaZgh k ijhp_kkhf ^_]b^-
jZlZpbb h[jZah\Zgb_f gh\uo nZa b ieZ\e_gb_f ijb \ukhdbo  l_fi_jZlmjZo
Ba lZ[ebpu \b^gh qlh gZbf_gvrb_ dhwnnbpb_glu wfZgbjh\Zgby bf_xl h[h``_ggu_
]ebgbklu_ fZl_jbZeu d_jZfbq_kdbc b rZfhlguc dbjibqb DWF   b d_jZfbq_kdZy ]eZamjh-
\ZggZy iebldZ DWF = 0.07).
4Ijb h[`b]_ dZhebgblZ b fhglfhjbeehgblh\ ijhbkoh^bl i_j_kljhcdZ dZlbhgZ ih ko_f_
[AlO4]→[AlO6@ < h[s_f i_j_kljhcdZ j_r_ldb aZdexqZ_lky \ jZaju\_ kehy dj_fg_dbkehjh^guo
l_ljZw^jh\ b qZklbqghf ih\ur_gbb dhhj^bgZpbb bhgh\ Zexfbgby b fZ]gby qlh khijh\h`^Z-
_lky h[jZah\Zgb_f hij_^_e_ggh]h dhebq_kl\Z γ]ebgha_fZ \ ]jmii_ dZhebgZ ribg_eb b kl_d-
eZ \ ]jmii_ fhglfhjbeehgblh\
< ijhp_kk_ h[`b]Z ijhbkoh^bl h[jZah\Zgb_ ba ]ebgbklhc khklZ\eyxs_c ^hklZlhqgh]h
dhebq_kl\Z kl_deh\b^ghc nZau h[\heZdb\Zxs_c b p_f_glbjmxs_c bf_xsb_ky \ fZkk_ qZklb-
pu d\Zjp_\h]h i_kdZ beb bguo hlhsZxsbo ^h[Z\hd Ih\_joghklv ihj ihdju\Z_lky kl_deh\b^-
ghc ie_gdhc hnexkh\u\Z_lky >@ Hkgh\guf kujv_f ^ey ba]hlh\e_gby d_jZfbq_kdh]h dbjib-
qZ y\eyxlky f_klgu_ ]ebgu =ebgbklu_ fbg_jZeu lZdbo ]ebg h[uqgh gZoh^ylky \ kf_kb k ijb-
f_kyfb d\ZjpZ ihe_\h]h riZlZ kex^u b ^j KljmdlmjZ ]hlh\uo ba^_ebc oZjZdl_jbam_lky gZ-
ebqb_f djmiguo a_j_g \lhjbqguo ijbf_k_c \djZie_gguo \ hkgh\gmx fZkkm khklhysmx ba
lhgdha_jgbklh]h fmeeblZ b kl_deZ
=eZamjb gZ d_jZfbq_kdhc iebld_ ij_^klZ\eyxl kh[hc kbebdZlgu_ kl_deZ Kl_deh\b^gZy
nZaZ \ ijhajZqguo [e_klysbo ]eZamjyo g_ kh^_j`bl gbdZdbo \dexq_gbc beb ihj b lZdb_ ]eZ-
amjb bf_xl kh\_jr_ggh ]eZ^dmx ih\_joghklv
D_jZfablh\uc ]jZ\bc ± bkdmkkl\_gguc a_jgbkluc fZl_jbZe ihjbklh]h kljh_gby k ij_h[-
eZ^Zgb_f aZfdgmluo ihj b kh ki_dr_cky ijhqghc r_jhoh\Zlhc h[hehqdhc ihemqZ_fuc iml_f
\kimqb\Zgby ijb l_fi_jZlmj_ ÷1230 hK g_dhlhjuo ]ebgbkluo ihjh^ Gbadb_ agZq_gby dh-
wnnbpb_glZ wfZgbjh\Zgby d_jZfablh\h]h ]jZ\by DWF   k\yaZgu k h[jZah\Zgb_f gZ ih-
\_joghklb ]jZgme \ke_^kl\b_ hdbke_gby FeO \ Fe2O3 dbkehjh^hf hdjm`Zxs_c kj_^u >@
RZfhlgu_ h]g_mihju ihemqZxl ba h]g_mihjguo ieZklbqguo ]ebg beb dZhebgh\ b kh-
^_j`Zl ÷50% fmeeblZ b ÷60% ih h[t_fm ZexfhkbebdZlgh]h kl_deZ Hgb bf_xl kdjulhd-
jbklZeebq_kdmx kljmdlmjm jZaf_j djbklZeeh\ fmeeblZ g_ ij_\urZ_l ÷ fdf >@
Kl_deh \klj_qZ_lky \ jZaebqguo dhebq_kl\Zo \h \k_o ^hf_gguo reZdZo djhf_ l_o dhlh-
ju_ hoeZ`^Zebkv hq_gv f_^e_ggh < ]jZgmebjh\Zgguo reZdZo hgh y\ey_lky ijZdlbq_kdb _^bg-
kl\_gghc khklZ\ghc qZklvx _keb g_ kqblZlv f_edb_ ^_g^jblu CaS [8].
Kh^_j`Zgb_ kl_deZ \ h\Zevghf reZd_ ;jygkdh]h klZe_ebl_cgh]h aZ\h^Z khklZ\ey_l % Z
\ we_dljhl_jfhnhknhjghf ± % Khhl\_lkl\_ggh b dhwnnbpb_glu wfZgbjh\Zgby bf_xl agZ-
q_gby  b  qlh k\yaZgh \ i_j\mx hq_j_^v k jZaebqghc kljmdlmjhc fZl_jbZeh\
Hkgh\guf dhfihg_glhf hljZ[hlZgghc nhjfh\hqghc kf_kb y\ey_lky d\Zjp_\uc i_khd
(80÷86% k ijbf_kyfb [_lhgblZ b dj_ibl_ey MKD >IH b ^j ih^\_j]gmluc \ha^_ckl\bx \u-
khdbo l_fi_jZlmj ÷1500 hK J_adbc i_j_oh^ βd\ZjpZ \ αd\Zjp b h[jZlgh \uau\Z_l jZk-
lj_kdb\Zgb_ a_j_g d\ZjpZ >@ qlh ih\urZ_l \_ebqbgm dhwnnbpb_glZ wfZgbjh\Zgby ^h  ih
kjZ\g_gbx k d\Zjp_\uf i_kdhf DWF   GZ^h hlf_lblv \ukhdh_ agZq_gb_ dhwnnbpb_glZ
wfZgbjh\Zgby d\Zjp_\h]h i_kdZ ih kjZ\g_gbx k ^jm]bfb fZl_jbZeZfb Wlh k\yaZggh k g_\ukh-
dhc iehlghklvx djbklZeebq_kdhc j_r_ldb d\ZjpZ >@ iehlghklv SiO2 jZ\gZ  MgO – 3590,
Al2O3 ±  d]f3).
P_f_glgu_ jZkl\hju b [_lhgu y\eyxlky fgh]hdhfihg_glgufb fZl_jbZeZfb \ dhlhjuo
dhwnnbpb_gl wfZgbjh\Zgby [m^_l hij_^_eylvky g_ lhevdh \_ebqbgZfb DWF _]h khklZ\eyxsbo
gh b kljmdlmjhc fZl_jbZeZ \ p_ehf <ukhdb_ agZq_gby DWF [_lhgh\ b jZkl\hjh\  b [he__
h[tykgyxlky bo dZibeeyjghihjbklhc kljmdlmjhc b h[jZah\Zgb_f fbdjhlj_sbg \ ijhp_kk_
mkZ^db ijb ]b^jZlZpbb Ijb \aZbfh^_ckl\bb p_f_glZ k \h^hc hkgh\gZy fZkkZ gh\hh[jZah\Zgbc
ihemqZ_lky \ \b^_ ]_e_\b^guo fZkk khklhysbo ij_bfms_kl\_ggh ba km[fbdjhkdhibq_kdbo
qZklbq_d ]b^jhkbebdZlh\ dZevpby QZklbqdb keZ]Zxsb_ ]_ev oZjZdl_jbamxlky djbklZeebq_-
kdhc kljmdlmjhc h^gZdh bkdexqbl_evgh \ukhdZy ^bki_jkghklv h[mkeZ\eb\Z_l bo dheehb^gu_
k\hckl\Z >@ Ih\ur_gb_ ihjbklhklb kgb`_gb_ iehlghklb ijb\h^bl d m\_ebq_gbx dhwnnbpb-
_glZ wfZgbjh\Zgby qlh ijhke_`b\Z_lky \ jy^m ly`_euc [_lhg d_jZfablh[_lhg  ]Zah[_lhg
DWF  jZ\gu   khhl\_lkl\_ggh   0.28,   0.34,   0.51).   Ijbq_f  i_j\hkl_i_ggmx jhev [m^_l  b]jZlv
5dZibeeyjgZy ihjbklhklv lZd dZd ihju ]_ey jZ^bmkhf f_g__ 
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kf ijb h[uqguo mkeh\byo [m-
^ml aZiheg_gu Z^khj[pbhgghc \eZ]hc
<\_^_gb_ \ khklZ\ mdj_ie_ggh]h ]jmglZ p_f_glh]jmglZ kujhc g_nlb ^ey ih\ur_gby \h-
^hg_ijhgbpZ_fhklb ijb\h^bl d aZiheg_gbx ihj fZl_jbZeZ g_nlvx qlh kgb`Z_l DWF ^h 
\_ebqbgu khhl\_lkl\mxs_c h[h``_gguf d_jZfbq_kdbf fZl_jbZeZf
Ijh\_^_ggu_ bkke_^h\Zgby ihdZaZeb qlh dhwnnbpb_glu wfZgbjh\Zgby jZ^hgZ kljhb-
l_evguo fZl_jbZeh\ b ijhfure_gguo hloh^h\ bf_xl [he__ \ukhdb_ agZq_gby q_f ij_^klZ\-
e_ggu_ \ jZ[hl_ >@
>ey fZl_jbZeh\ ihemqZ_fuo jZkieZ\e_gb_f k ihke_^mxsbf j_adbf hoeZ`^_gb_f oZ-
jZdl_jgu gbadb_ agZq_gby dhwnnbpb_glZ wfZgbjh\Zgby DWF   ijb \ukhdhc dZibeeyjghc
ihjbklhklb
Fgh]hdhfihg_glgu_ p_f_glgu_ fZl_jbZeu k f_gvr_c dZibeeyjghc ihjbklhklvx bf_xl
DWF \ ljb b [he__ jZa \ur_ aZ kq_l \ukhdhc m^_evghc ih\_joghklb ]_ey p_f_glgh]h dZfgy b
gZebqby fbdjhlj_sbg
Ba bkke_^m_fuo fZl_jbZeh\ ]Zah-, aheh b i_jeblh[_lhgu hlghkylky d fZl_jbZeZf k ih-
\ur_ggufb agZq_gbyfb :Ra
.
DWF g_kfhljy gZ lh qlh ih kh^_j`Zgbx _kl_kl\_gguo jZ^bhgmd-
eb^h\ hgb hlghkylky d fZl_jbZeZf  deZkkZ \ khhl\_lkl\bb k =HKL  < k\yab k khdjZ-
s_gb_f kujv_\uo j_kmjkh\ b l_g^_gpb_c d bkihevah\Zgbx \ [he__ rbjhdbo fZkrlZ[Zo ijh-
fure_gguo hloh^h\ \klZ_l \hijhk h[ h[yaZl_evghf dhgljhe_ jZ^hgZ \ kljhbl_evguo fZl_jbZ-
eZo hkh[_ggh kh^_j`Zsbo ijhfure_ggu_ hloh^u


[1] Djbkxd  WF JZ^bZpbhgguc nhg ihf_s_gbc ±F Wg_j]hZlhfba^Zl   k
[2] ;m^Z]h\kdbc KK AZ\Ze__\Z E< R_\q_gdh EG b ^j =ZffZki_dljhf_ljbq_kdh_ hij_^_e_gb_ dh-
wnnbpb_glZ wfZgbjh\Zgby kljhbl_evguo fZl_jbZeh\ ih jZ^hgm Ih\ur_gb_ dZq_kl\Z kljhbl_evguo
jZ[hl fZl_jbZeh\ b ijh_dlguo j_r_gbc ± < dg. K[hjgbd ljm^h\ ;=BL: ;jygkd  k 
[3] Djmiguc =B Kl_p_gdh =G Ygh\bq :: F_lh^bq_kdb_ \hijhku bkihevah\Zgby ihjh]h\uo Zdlb-
\Zpbhgguo ^_l_dlhjh\ \ jZ^bZpbhgguo bkke_^h\Zgbyo gZ mkdhjbl_evghf dhfie_dk_ BN<W Ij_-
ijbgl BN<W  – Ijhl\bgh 
[4] =jbf J?Fbg_jZeh]by b ijZdlbq_kdh_ bkihevah\Zgb_ ]ebg ±FFbj  k 
[5] Fq_^eh\I_ljhkyg HI Obfby g_hj]Zgbq_kdbo kljhbl_evguo fZl_jbZeh\ ± FBa^-\h ebl_jZlmju
ih kljhbl_evkl\m  k 
[6] Dbg]_jb M< <\_^_gb_ \ d_jZfbdm ±F Ba^\h ebl_jZlmju ih kljhbl_evkl\m  k 
[7] I_j_i_ebpug <: Hkgh\u l_ogbq_kdhc fbg_jZeh]bb b i_ljh]jZnbb ±F G_^jZ  k 
[8] Bgkeb = Nj_r_ll <> Fbdjhkdhiby d_jZfbdb p_f_glh\ kl_dhe reZdh\ b nhjfh\hqguo i_kdh\ ±
F =hkkljhcba^Zl  k 
[9] <he`_gkdbc :<Fbg_jZevgu_ \y`msb_ \_s_kl\Z ±F Kljhcba^Zl  k 
Jmdhibkv ihklmibeZ  bxey  ]
GI Emdmlph\Z b ^j
D \hijhkm  h  dhwnnbpb_gl_  wfZgbjh\Zgby  kljhbl_evguo  fZl_jbZeh\
Hjb]bgZefZd_l ih^]hlh\e_g k ihfhsvx kbkl_fu Word.
J_^Zdlhj EN <Zkbev_\Z L_ogbq_kdbc j_^Zdlhj G< Hjeh\Z
Ih^ibkZgh d i_qZlb 11.07.2000. NhjfZl  60 × 84/8. Hnk_lgZy   i_qZlv
I_qe   0,62.  Mq− ba^e   0,5.    LbjZ`  AZdZa  Bg^_dk 
EJ  hl  17.04.97.
=GP JN  Bgklblml  nbabdb  \ukhdbo  wg_j]bc
 Ijhl\bgh  Fhkdh\kdhc  h[e
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